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Table S1. Strains and primers used in this study. 
Strain or primer Description or sequence  Reference 
Strains     
P. aeruginosa PA14 DKN263 Wild-type P. aeruginosa strain, produces phenazines  
P. aeruginosa PA14 DKN330 ∆phz P. aeruginosa strain, does not produce phenazines (this strain had both phz1 and phz2 operons deleted) Dietrich et al. (2006) 
P. aeruginosa PA14 DKN1338 Wild-type P. aeruginosa strain - constitutive YFP expression Wang et. al. (2011) 
     
Primers (qRT-PCR)  Gene Orientation 
LAM-PRT0027-ahpC-F TGATCTTCATGCCGGCTGCCTT ahpC forward This study 
LAM-PRT0028-ahpC-R GAGGTTTCGTGCCAGACCTT ahpC reverse This study 
LAM-PRT0029-ahpF-F CTGCAACGCAAGCTCTACAG ahpF forward This study 
LAM-PRT0030-ahpF-R ACGAAGATGCCTTCCAGCTC ahpF reverse This study 
LAM-PRT0023-ahpB-F ACTGGTCAACAAGCAAGCCC ahpB forward This study 
LAM-PRT0024-ahpB-R TTGTGGGCGATGATTTCCGA ahpB reverse This study 
LAM-PRT0025-trxB2-F TCTTCGACCACATCCATGCC trxB2 forward This study 
LAM-PRT0033-trxB2-R ATCAGTGCGTCGCAGGTGTA trxB2 reverse This study 
LAM-PRT0037-katB-F GCGAAGTGCACTACGTGAAG katB forward This study 
LAM-PRT0038-katB-R TGGTCATGTGGCTGTAGTCG katB reverse This study 
LAM-PRT0049-trxA-F ATCAGGGCAAGCTGAAGGTC trxA forward This study 
LAM-PRT0050-trxA-R ATATTGGCGTCGAGGAAGGC trxA reverse This study 
LAM-PRT0019-mexG-F AACTCGCTCGAAAGCAACTG mexG forward Dietrich et al. (2006) 
LAM-PRT0020-mexG-R GCTGGCCTGATAGTCGAACA mexG reverse Dietrich et al. (2006) 
LAM-PRT0021-mexH-F CACCTCGGCCAGTACCTC mexH forward Dietrich et al. (2006) 
LAM-PRT0022-mexH-R GACTGGTGCTTTCGTCCAG mexH reverse Dietrich et al. (2006) 
LAM-PRT0045-mexE-F CTGATCAAGGACGAAGCGGT mexE forward This study 
LAM-PRT0046-mexE-R TTCGGTCCCATCTCGACAGT mexE reverse This study 
LAM-PRT0047-mexF-F CAGTTGAAGGTGCGCAACAA mexF forward This study 
LAM-PRT0048-mexF-R GTTGGGCAGTTCCTCCTTCA mexF reverse This study 
LAM-PRT0001-recA-F GCCCTGGAAATCACCGACAT recA forward Racki et al. (2017) 
LAM-PRT0002-recA-R TTCGATCTCGGCCTTGGGTA recA reverse Racki et al. (2017) 
LAM-PRT0003-lexA-F CCAGGAACTCGGCTTCAAGT lexA forward Racki et al. (2017) 
LAM-PRT0004-lexA-R TGTTCTGTTCGGCGAGGATC lexA reverse Racki et al. (2017) 
LAM-PRT0007-Ftail-F GGAAGTTAGGCAAGAGTGGAAA PA14_08300 forward Heussler et al. (2015) 
LAM-PRT0008-Ftail-R CCAGTTGTTGTATCCGTCAAGTA PA14_08300 reverse Heussler et al. (2015) 
LAM-PRT0031-lys-F GAACCTCAATTACAGCGCCC  lys forward Malhotra et al. (2018) 
LAM-PRT0032-lys-R GTAGGTGTTGTCGGCAATCG  lys reverse Malhotra et al. (2018) 
LAM-PRT0041-iscA-F GGCTTGCCTATGTCCTCGAA iscA forward This study 
LAM-PRT0042-iscA-R AAGCCTTCGTTGAGCCCTTC iscA reverse This study 
LAM-PRT0043-iscU-F TCGACCACTACGAAAACCCG iscU forward This study 
LAM-PRT0044-iscU-R TCTTGCCCTTCATCCACTCG iscU reverse This study 
LAM-PRT0039-fdx2-F GATCGAGCATGCCTGTGAGA fxd2 forward This study 
LAM-PRT0040-fdx2-R CCAGCATGTCGTCTTCGAGT fxd2 reverse This study 
LAM-PRT0035-oprI-F AGCAGCCACTCCAAAGAAAC oprI forward Babin et al. (2016) 
LAM-PRT0036-oprI-R CAGAGCTTCGTCAGCCTTG oprI reverse Babin et al. (2016) 
LAM-PRT0015-proC GCTGCTGTCTGCGGTAGG proC forward Heussler et al. (2015) 
LAM-PRT0016-proC CATCAGCAGGAAGAAATACGCC proC reverse Heussler et al. (2015) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table S2. Results of Tukey’s HSD multiple-comparison test (95% confidence interval) for 
different phenazines performed in Fig. 2.  
 
Time: 24 hrs Time: 48 hrs 
Comparison (n = 4) adjusted p-value Comparison (n = 4) adjusted p-value 
PYO vs No phenazines 0.0000000 PYO vs No phenazines 0.0000000 
1-OH-PHZ vs No phenazines 0.0000001 1-OH-PHZ vs No phenazines 0.0000000 
PCN vs No phenazines 0.0001662 PCN vs No phenazines 0.0000000 
PCA vs No phenazines 0.0098043 PCA vs No phenazines 0.0000048 
1-OH-PHZ vs PYO 0.3851492 1-OH-PHZ vs PYO 0.0650415 
PCN vs PYO 0.0000555 PCN vs PYO 0.0062471 
PCA vs PYO 0.0000019 PCA vs PYO 0.0000023 
PCN vs 1-OH-PHZ 0.0015297 PCN vs 1-OH-PHZ 0.7374776 
PCA vs 1-OH-PHZ 0.0000322 PCA vs 1-OH-PHZ 0.0002683 
PCA vs PCN 0.2413360 PCA vs PCN 0.0026315 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. S1. Addition of Nitrogen (NH4Cl) back to the culture does not prevent PYO-mediated 
cell death. Experiment performed like in Fig. 3, but adding N back to the culture. 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. S2. Nutrient starvation triggers PYO-mediated cell death in Pa PA14. Survival rates were 
obtained by CFU recovery after incubation for 50 hrs under the same conditions for the experiment 
displayed in Fig. 3. For each treatment, survival was normalized by the control (No PYO). For 
starvation conditions (Carbon, Phosphorus, Sulfur), PYO poisoned cells and caused cell death, 
confirming interpretation of the propidium iodide (PI) fluorescence signal as a marker for death in 
plate reader experiments. 
 
 
 
 
 
 
 
 
 
 
  
Fig. S3. Toxic effects of PYO are coupled to the available reducing power levels. Carbon 
starvation in stationary phase is the cause of increased PYO-mediated cell death under normal 
growth conditions. Cell-death signal increase correlates with carbon limitation and higher levels 
of glucose (> 40 mM) inhibits cell death during the time span used for these experiments. Increase 
in cell death is PYO-stimulated (right), with the absence of PYO (left) always resulting in lower 
cell death levels. Data here presented for +PYO treatment is the same displayed in Fig. 3F. 
 
 
 
 
 
 
 
 
 
 
  
Fig. S4. Glucose measurements over time during ∆phz Pa PA14 growth in 10 mM glucose. A. 
Growth and cell death levels over the course of batch growth. Arrows represent time points for 
which glucose levels were measured. Plotted lines represent averages of six replicates and shaded 
areas are SD. B. Glucose measurements over the course of batch growth. Cell death correlates with 
starvation of glucose. *** = undetectable glucose levels. Bar graphs represent averages of three 
replicates and error bars are SD. Glucose levels were measured using Glucose Colorimetric 
Detection Kit (Invitrogen) following manufacturer’s instructions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. S5. PYO causes beneficial effects under nutrient-replete conditions, resulting in 
increased cell density. Survival percentages were obtained by CFU recovery after 45 hrs of 
incubation in full medium and were normalized by the control (- PYO). Presence of PYO in the 
nutrient-replete medium resulted in increased CFU recovery. Cells were incubated in GMM + 100 
mM MOPS, with 80 mM glucose as C source, as used for experiments shown in Fig. 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. S6. Concentrations of PYO in WT cultures for the different culture media used in this 
study. SMM = succinate minimal medium (with 40 mM sodium succinate), GMM = glucose 
minimal medium (with 10 or 40 mM of glucose). ∆phz Pa PA14 did not produce any PYO. 
Cultures were grown in 5 mL tubes for 18 hrs (following protocol described for Fig. 2A), and 
pyocyanin was measured by HPLC as previously described (Costa et al., 2017).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S7. Cultures of WT and ∆phz Pa PA14 did not show background fluorescence at the 
excitation/emission wavelength used for measuring PI signal. Cultures grown in succinate 
minimal medium as done for Fig. 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. S8. Propidium iodide (5 µM) only mildly impacted ∆phz growth. Cultures grown in 
succinate minimal medium as done for Fig. 2. 
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